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1．分步研究了 Se在 Au（111）和 Cd在 Se/Au（111）表面的电化学原子层外延
生长及在 Cd2＋和 Se（IV）共存的混合溶液中 CdSe在多晶金电极上的电沉积过程。第
一层 Se在 Au（111）形成有序排列的 Se8正方形环状结构；Cd在 Se/Au（111）上的
欠电位沉积形成 Au（111）- CdSe（3×3）结构的单层。Cd欠电位沉积并停留不同时
间后的阳极扫描实验表明，Cd与 Se的化合是一个缓慢的过程，即便是单层 CdSe，停
留时间越长，Cd与 Se的计量比越接近 1，相应的 CdSe分解电位越正。在 Cd2＋与 Se




导体 CdSe的条件。在 0.3M CdSO4＋0.3mM H2SeO3＋0.25 M H2SO4的混合溶液中，扫
描速度 10V/s，电位区间-0.4V～-0.93V，可在玻碳电极上制备直径约 20 nm的等计量
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Because of their special physical and chemistry properties, the nanometer scale 
compound semiconductor thin films has drawn more and more attentions in the fields of 
surface science, materials science and nanoelectronics. This thesis focuses mainly on the 
stoichiometric electrodeposition of compound semiconductor CdSe on Au (111) and glassy 
carbon electrodes by various approaches including cyclic voltammetry, in-situ scanning 
tunneling microscope (in-situ STM) and X-Ray photo electron spectroscopy (XPS). 
Measurements on the electric properties of low dimensional materials have also been 
attempted. The main contents and results are outlined as follows: 
1. Electrochemical atomic layer epitaxy of Se on Au (111) and Cd on Se/Au (111) has 
been studied respectively. This is followed by the study on the electrodeposition of CdSe on 
polycrystalline Au in a mixed solution containing both Cd2＋and Se (IV). The first 
monolayer of Se on Au (111) forms an ordered Se8 square ring structure. The underpotential 
deposition of Cd forms a monolayer of CdSe (3×3) structure on Se/Au (111) electrode. The 
anodic stripping after UPD Cd on Se/Au with various rest time shows that the combination 
of Cd and Se to form CdSe is a very slow process, the longer rest time, the closer the 
stoichiometric ratio of Cd and Se approaching 1 and the more positive decomposition 
potential. The electrodeposition of CdSe from mixed solution containing Cd2＋and Se (IV) 
(concentration ratio 1: 100) with Se monolayer formation first at E1 potential followed by 
simultaneous Cd UPD on Se and Se bulk deposition at E2 has also shown stoichiometeric 
ratio of Cd: Se approaching 1.  
2. Preparation conditions for stoichiometric ratio CdSe have been studied systemically 
by fast cyclic voltammetry on glassy carbon and Au electrodes. In 0.3M CdSO4, 0.3mM 
H2SeO3 and 0.25 M H2SO4 solutions, stoichiometric CdSe nanoparticles (D=20nm) can be 
made on glassy carbon electrode at scan rate of 10V/s and scan range of -0.4V～-0.93V; 
Stoichiometric CdSe nanoparticles (D=10nm) can be made on polycrystalline Au electrode 
at scan rate of 5V/s and scan range of -0V～-0.8V. 
3. A method to measure I-V curves of one-dimensional nanomaterials by conductive 
atomic force microscope has been developed by preparing two kinds of substrates Au/CuO 
and HOPG/CuO for carbon nanotubes. The results show that the carbon nanotubes have  
metallic properties. A new method utilizing nanoelectrode cavities as well as mercury 
facilitated two - electrode configuration to host and measure I-V curve of CdSe 
nanoparticles has been proposed.  
 
Key Words: CdSe; Electrochemistry Atomic Layer Epitaxy; In-situ STM; Fast Cyclic 

































































族 量子点材料 量子线材料 量子阱材料 
















IV-IV SiC，SiGe SiC  
IV-V  α-Si3N4 
β-Si3N4 
 
IV-VI PbSe   
 
半导体量子点（Semiconductor Quantum Dot）又称半导体纳米微晶体














































































































Y. D. Li 等以乙二胺为溶剂，将适量的镉粉和硫（硒）粉在180。C下用
溶剂热合成法制备得到了CdSe纳米材料。 
Cd（粉末）+Se（粉末）  → °− C200120 CdSe 
采用不同的溶剂得到不同形状的CdSe形状：二乙胺、吡啶作溶剂，得到的
是CdSe纳米颗粒；用1，2 - 二胺基乙烷和1，6 - 二胺基己烷作溶剂，可得
到CdSe 纳米棒；用乙二醇、苯作溶剂，则得不到CdSe。根据这一现象，
Li Yadong小组提出了溶剂配位分子模板机理： 
（1）Cd + Se → Cd2+ + Se2-  
（2）Cd2+ + 2solvent → [Cd(solvent)2]2+  
（3）Cd2+ + Se2- → CdSe  
Wang等在吡啶溶剂中，混合适量的锌粉（或镉粉）和硒粉，用溶剂热
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